The telomerase inhibitor telomestatin induces telomere shortening and cell death in Arabidopsis.
The cellular response to telomere dysfunction in plants was investigated with the use of telomestatin, an inhibitor of human telomerase activity. Telomestatin bound to plant telomeric repeat sequence, and inhibited telomerase activity in suspension-cultured cells of Arabidopsis thaliana and Oryza sativa (rice) in a dose-dependent manner. The inhibitor did not affect transcript level of the TERT gene, which encodes the catalytic subunit of telomerase, in the plant cells. Inhibition of telomerase activity by telomestatin resulted in rapid shortening of telomeres and the induction of cell death by an apoptosis-like mechanism in Arabidopsis cells. These results suggest that telomerase contributes to the survival of proliferating plant cells by maintaining telomere length, and that telomere erosion triggers cell death.